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Part one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.
Passagel:

Insulin is secreted by the B-cells of the pancreatic islets of Langerhans in response to rising blood
glucose levels. Glucose enters the B-cell through GLUT2 transporters, which are insulin-independent. Once
inside, glucose undergoes glycolysis and oxidative phosphorylation, increasing intracellular ATP. The rise in
the ATP/ADP ratio closes ATP-sensitive K* channels (K_ATP channels) on the cell membrane, leading to
membrane depolarization. This depolarization opens voltage-gated Ca?* channels, allowing Ca?" influx — the
key trigger for exocytosis of insulin-containing granules.

In addition to glucose, several modulators influence insulin secretion. Amino acids, fatty acids, and
incretin hormones such as GLP-1 and GIP amplify glucose-stimulated insulin release through cAMP and
PKA/PKC pathways. Parasympathetic (vagal) stimulation enhances secretion via acetylcholine acting on M3
receptors, while sympathetic a.-adrenergic activation inhibits insulin release. The process is finely tuned to
maintain euglycemia — promoting glucose uptake in tissues like muscle and adipose while inhibiting hepatic
glucose output.

101- The first step in glucose-stimulated insulin secretion is:

a) Opening of voltage-gated Ca?* channels
b) Increased ATP production

c) Closure of K_ATP channels

d) Glucose entry via GLUT2

102- Insulin granule exocytosis is triggered by:

a) Decreased ATP/ADP ratio
b) Increased intracellular Ca?*
c) Opening of K* channels

d) Decreased cyclic AMP

103- The incretin GLP-1 enhances insulin secretion primarily through:

a) Inhibition of K_ATP channels

b) Increased glycolysis in B-cells

c) Activation of adenylate cyclase and CAMP
d) Opening of voltage-gated Na* channels

104- Acetylcholine stimulates insulin secretion through which receptor type?

a) Po-adrenergic

b) ay-adrenergic

c) M3 muscarinic
d) D2 dopaminergic

105- Which glucose transporter mediates glucose uptake into pancreatic f-cells? \ ®

a) GLUT1
b) GLUT2
¢) GLUT3
d) GLUT4
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A simple means of increasing the force of contraction of a muscle is to recruit more muscle fibers.
Because all the muscle fibers within a motor unit are activated simultaneously, a muscle recruits more muscle
fibers by recruiting more motor units. Muscle fibers can be classified as fast-twitch or slow-twitch. The type
of fiber is determined by its innervation. Because all fibers in a motor unit are innervated by a single a motor
neuron, all fibers within a motor unit are of the same type. Slow-twitch motor units tend to be small (100 to
500 muscle fibers) and are innervated by an a motor neuron that is easily excited. Fast-twitch motor units, in
contrast, tend to be large (containing 1000 to 2000 muscle fibers) and are innervated by a motor neurons that
are more difficult to excite. Thus slow-twitch motor units tend to be recruited first. As more and more force
is needed, fast-twitch motor units are recruited. The advantage of such a recruitment strategy is that the first
muscle fibers recruited are those that have high resistance to fatigue. Moreover, the small size of slow-twitch
motor units allows fine motor control at low levels of force. The process of increasing the force of
contraction by recruiting additional motor units is termed spatial summation because forces from muscle
fibers are being “summed” within a larger area of the muscle. This is in contrast to temporal summation.

106- Why are slow-twitch motor units recruited before fast-twitch motor units during muscle

contraction?
a) They generate more force per fiber
b) Their motor neurons are less excitable
c) They are more resistant to fatigue and easier to excite
d) They contain more muscle fibers per unit

107- What is the primary structural difference between slow-twitch and fast-twitch motor units?

a) Type of acetylcholine receptor

b) Calcium release mechanism

c) Myosin isoform composition only

d) Number of muscle fibers and excitability of motor neuron

108- What functional advantage does the recruitment of slow-twitch motor units provide at low force
levels?
a) Precise motor control with low energy cost
b) Increased muscle temperature
c) Simultaneous activation of all fibers
d) Rapid explosive movement

109- What does the term “spatial summation” refer to in the context of muscle contraction?

a) Increasing stimulation frequency

b) Reducing stimulation time

c) Increasing ATP consumption

d) Summing force from multiple motor units across a muscle region

a) They require more energy

b) Their motor neurons are less excitable and suited for high-force output
c) They have smaller diameters and activate faster

d) They contain more acetylcholine receptors

110- Why are fast-twitch motor units recruited later during increasing force demands"\
)
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Redd fhe following passages carefully and then complete the following sentences, choosing the most
appropriate answer (a, b, c, or d).

The different features of an acoustic stimulus are encoded in the discharges of cochlear nerve fibers. Duration is
signaled by the duration of activity; intensity is signaled both by the amount of neural activity and by the number of
fibers that discharge. For low-frequency sounds, the frequency is signaled by the tendency of an afferent fiber to
discharge in phase with the stimulus (phase locking). If the tone is much more than 1 kHz, a single fiber cannot
discharge with every cycle, but phase locking can also occur for sounds with periods shorter than the absolute
refractory period of the afferent fiber. This allows the CNS to detect higher frequency information from the activity of
a population of afferent fibers, each of which discharges in phase with the stimulus and which, as a group, signal the
frequency of the stimulus. This observation is the basis of the frequency theory of hearing.

For still higher frequencies (>5000 Hz), the place theory dominates: the CNS interprets sounds that activate
afferent fibers supplying hair cells near the base of the cochlea as being of high frequency. Both place theory and
frequency theory are necessary to explain the frequency coding of sound (duplex theory) across the entire range from
20 to 20,000 Hz.

111- In the context of the passage, what does “encoded” most likely mean?

a) Hidden from detection

b) Transmitted through speech
c) Translated into sound waves
d) Represented in neural activity

112- What does the term “phase locking” refer to?
a) Preventing sound distortion
b) Synchronizing nerve firing with sound waves
c) Blocking high-frequency signals
d) Amplifying low-frequency tones

113- What is the meaning of “afferent fiber” in this context?

a) A fiber that carries signals away from the brain
b) A fiber that transmits motor commands

c) A fiber that carries sensory input toward the CNS
d) A fiber that blocks auditory signals

114- What does “absolute refractory period” most likely refer to?

a) The time when a fiber is most sensitive to sound
b) The interval during which a fiber cannot fire again
c) The duration of a sound wave

d) The delay in sound transmission to the brain

115- What does “duplex theory” imply in the context of hearing? \
® -

a) A model combining two mechanisms of frequency coding
b) A theory that explains sound distortion

c) A method for amplifying auditory signals

d) A hypothesis about cochlear damage
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W Pail one: Reading comprehension
Read the following passages carefully and then answer the questions that follow. Base your answers on the
information in the passage only.

Passage 1:

Artificial Intelligence (Al) is revolutionizing healthcare by enhancing diagnostic accuracy, personalizing
treatment plans, and streamlining administrative tasks. In diagnostics, Al algorithms analyze medical images
such as X-rays and MRIs with remarkable precision, often surpassing human radiologists in detecting
anomalies like tumors or fractures. For instance, machine learning models trained on vast datasets can
identify early signs of diseases such as cancer or Alzheimer's, enabling timely interventions that improve
patient outcomes. Moreover, Al-powered predictive analytics forecast disease outbreaks and patient
deteriorations, allowing healthcare providers to allocate resources more efficiently. In treatment
personalization, Al systems process genetic information and medical histories to recommend tailored
therapies, reducing the trial-and-error approach in prescribing medications. This not only minimizes adverse
effects but also optimizes recovery times. Administrative applications of Al include automating scheduling,
billing, and electronic health record management, which reduces paperwork and frees up medical staff to
focus on patient care. However, the integration of Al in healthcare raises ethical concerns, including data
privacy, algorithmic bias, and the potential displacement of jobs. Ensuring that Al systems are trained on
diverse datasets is crucial to avoid biases that could disproportionately affect minority groups. Additionally,
robust cyber-security measures are essential to protect sensitive patient information from breaches. Despite
these challenges, the benefits of Al in healthcare are substantial, promising a future where medical care is
more accessible, efficient, and effective. Governments and organizations are investing heavily in Al research
to harness its potential while addressing the associated risks. As Al continues to evolve, its role in healthcare
will likely expand, incorporating advanced technologies like natural language processing for better doctor-
patient communication and robotics for surgical precision. Ultimately, Al has the potential to democratize
healthcare, making high-quality medical services available to underserved populations around the world.

116- Itis stated that artificial intelligence .................. in diagnostics.

a) outperforms human experts in finding masses and broken bones
b) helps reduce the workload of administrative staff

c) assists in tailoring treatment plans to individual patients

d) forecasts abnormal bone fractures and cancerous tumors

117- As regards the predictive models, AI can help practitioners .................. .

a) enhance patient deterioration and disease epidemics
b) train hospital databases and warn about diseases

c) take well-timed actions to treat patients

d) enable datasets to identify initial signs of diseases

118- In personalized treatment, artificial intelligence .................. .

a) helps doctors pile up patient records

b) minimizes the accuracy of hospital billing systems
c) reduces guesswork in ordering proper medication
d) prevents routine access to patient records

119- The ethical concern to avoid affecting minority groups requires .................. .

a) taking security measures to safeguard patient communication
b) using varied datasets to help prevent bias algorithms

c) protecting such groups against job displacement

d) undermining healthcare issues proportionately

120- AI helps the democratization of healthcare by .................. . \ -

a) improving doctor-patient communication through speech recognition tools
b) eliminating the need for government supervision on Al development

c) reducing the cost of robotic equipment used in potential surgeries

d) making advanced medical services more accessible to deprived communities
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sage 2:

Hedlth intguality refers to the systematic differences in health outcomes and access to healthcare services
among different population groups, often influenced by socioeconomic status, race, geography, and education.
In many countries, individuals from lower-income backgrounds experience higher rates of chronic diseases
such as diabetes, heart disease, and obesity due to limited access to nutritious food, safe environments for
physical activity, and preventive medical care. For example, urban-rural divides exacerbate these disparities,
with rural populations facing shortages of healthcare providers and longer travel times to facilities, leading to
delayed diagnoses and poorer prognoses. Racial and ethnic minorities frequently encounter barriers like
discrimination within healthcare systems, cultural insensitivity, and language obstacles, which contribute to
lower vaccination rates and higher maternal mortality. Education plays a pivotal role; those with higher
education levels are more likely to understand health information, adhere to treatment regimens, and seek
timely care, whereas less educated individuals may misunderstand symptoms or avoid seeking help due to
stigma. Economic factors compound these issues, as low-wage workers often lack health insurance or cannot
afford out-of-pocket expenses, resulting in untreated conditions that worsen over time. Governments and
organizations are attempting to address health inequality through policies like expanding public health
insurance, investing in community health centers, and promoting health education campaigns targeted at
vulnerable groups. However, challenges persist, including political resistance to funding increases and the slow
pace of systemic change. Technological advancements, such as telemedicine, offer promise in bridging
geographical gaps, but digital divides—where low-income or elderly populations lack internet access—can
inadvertently widen inequalities. Ultimately, reducing health inequality requires a multifaceted approach
involving policy reform, community engagement, and equitable resource distribution to ensure that all
individuals, regardless of background, can achieve optimal health outcomes and live longer, healthier lives.

121- This reading passage mainly discusses .................. .

a) the roles of technology in healthcare

b) impacts of urban living on healthcare

c) advantages of higher education levels in health
d) causes of and solutions to health disparities

122- Itis stated in the passage that health inequality is influenced by .................. .

a) disease stigma

b) socioeconomic condition

c) elderly access to telemedicine
d) political resistance

123- Governments reduce health inequality by .................. .

a) educating individuals with equitable resources
b) increasing out of pocket expenses

c) adhering to treatment regimens

d) expanding community health facilities

124- Which of the following is NOT mentioned as an obstacle to racial minorities?

a) Cultural insensitivity

b) Communication issues

c) Understanding health information
d) Inequality of health care services

125- Ttis inferred that technological advancements are hindered by .................. .
a) digital divides \ P
b) equitable resource A\ YY VY
C) internet access
d) policy reform
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126-

127-

128-

129-

130-

The medication

a)
b)
c)
d)

His appendix

a)
b)
c)
d)

Doctors often

a)
b)
c)
d)

Evidence-based research

generates
inhibits
scatters
radiates

ruptured
nurtured
alleviated
ameliorated

predispose
generalize
customize
expose

....... leading to emergency surgery.

....... treatment plans to each patient's unique health profile.

.................. modern medical practices which, in turn, strengthens

the efficacy of treatment plans.

a)
b)
c)
d)

Elderly patients are

depreciates
undermines
debilitates
underpins

attention.

a)
b)
c)
d)

content with
amazed with
adjacent to
prone to

.................. falls due to physical weakness, so they need extra care and
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